This paper discusses an interface data acquisition (DAQ) of a rocket using LabVIEW. The software development is meant to improve the quality and reliability of the interface that has been built by the UMY rocket team. The data used on the experiments is a set of dummy data created for simulation purpose. This data is generated by Arduino UNO, in which it was acquired by LabVIEW through VISA serial communication platform. The test results show that there is 10% error during the data retrieval. The DAQ average speed is 270 milliseconds. This new approach has more stable and reliable system when compared to previous algorithm.
I. Introduction
Along with the development of technology, aeronautics and astronautics become one of the parameters to measure the level of technology and science of a country, including Indonesia. The Indonesian government believes that the research development on these fields will have a significant impact on the scientific and economic sectors. Therefore, the government, through LAPAN (National Aeronautics and Space Institute) and Kemenristekdikti (Ministry of Research, Technology, and Higher Education of Indonesia) holds an annual competition called KOMURINDO (Indonesian Rocket Contest Competition) with the aim to spur rocket research in higher education, such as universities and polytechnics. Since 2008, this competition has been held ten times and every year the participants are increasingly competitive [1] [8]. Universitas Muhammadiyah Yogyakarta rocket team participated in Komurindo 2018 with improvements in the communication sector. This is due to the technology used in the previous competitions had a stability problem in the interface system to display the rocket sensor readings [2] .
In a research article published in 2012, LabVIEW is used in control system engineering education [3] . The data acquisition is used to provide better performance of model predictive control (MPC). The three methodologies to differentiate MPC for a simple model, simple model with time delay, and MPC versus PID controller are using LabVIEW to simulate the results and explain the performance of the MPC [3] .
This paper contains an important development for the system communication interface and involves the signal acquisition from the sensors part to the ground control system (LabVIEW-PC). Therefore, the scope of this paper is data acquisition conducted using the LabVIEW interface with dummy data as a substitute for the original data. Unlike a text-based programming language interface or command-line interface (CLI), this research uses LabVIEW which is based on graphical-based programming. The reminder of this paper is organized as follows; the method is described in section 2, experiments and results are presented in section 3, and section 4 concludes the paper.
II. Tools and Methods
In this section, we focus on the design methodology of interface that is used for data acquisition. User interface is a visual part of a system, software application or hardware device that ensures how a user interacts with the application and how information is displayed on the screen. The user interface combines the concepts of visual design, design interaction, and information infrastructure. This data acquisition process uses dummy signal generated by Arduino board, thus no sensor signals from rocket is used. Therefore, only few supporting tools are used, including:
There are two processes in the design, i.e. design of dummy data and design of interface (LabVIEW). Dummy data is used as a raw data to be processed by the interface. The interface will carry out data acquisition through data communication link with the Arduino UNO module.
A. Preparation
This stage is intended to prepare a tool that will be used to design dummy data and the LabVIEW interface. Dummy data can be designed by making sure the Arduino IDE program is installed properly on a laptop and can be connected to the Arduino UNO module through the available ports. Then, the new interface can be designed when LabVIEW has been installed and can be connected to Arduino UNO through data communication called VISA (Virtual Instrument Software Architecture). With this condition, then the system design can be run.
B. Dummy Data
Dummy data can be generated using programming in Arduino IDE. The output of the programming becomes dummy data, where the data generated is random and considered to be similar to real data in the field so that it can be used as an ideal replacement data. The format of the dummy data is adjusted to the needs of the rocket payload. The following is the data format and its explanation. Before explaining the design stages, the following is the design scheme of the dummy data. First, programming is carried out using randomSeed () function to get results in the form of random numbers with integer types. The function becomes the initial setup function located in setup (), which later on loop () will be derived using the random () function.
Second, checking the program is done by clicking on the icon in the Arduino IDE called Verify. Basically, this process is used to check for syntax errors in the program, not the logic because the machine only follows the program writing procedure. If no error is found, then proceed to the next stage.
After the program checking phase is complete, the third step is to upload the program to the Arduino UNO module. This is done by clicking the Upload icon. If successful, then proceed to the final stage of design.
The data communication checking stage is done by opening the Serial Monitor to see whether the data has been transferred by the hardware or not. This is verified by the data displayed on the Serial Monitor. The purpose is to ensure that Arduino data communication works accordingly. After the data is observable in the serial monitor, then the design of interface can be started. This interface will parse the serial data in accordance with pre-determined variables.
C. Design of Interface using LabVIEW
The software tool used in this work is LabVIEW 2017 32-bit (Version 17.0). This program is a graphical-based programming software produced by National Instruments. LabVIEW program is known as VI or Virtual Instruments because its appearance and operation can mimic an instrument. In LabVIEW, there are two parts, i.e. Front Panel and Block Diagram. The interface is the Front Panel, while the source code is worked out in the backend layer, namely Block Diagram. Figure 3 shows the design of the Front Panel from LabVIEW. From this window design, there are six smaller sections available to separate difference functions. Explanations of each section are in Table 2 . FIGURE 3 No. Function 1
Determine the serial communication port 2
Output indicator after processing 3
Initial data indicators that are still in one package 4
Indicator data after fragmentation and processing time 5
Output error indicator 6
Front panel window
LabVIEW is used as a tool for data acquisition. This process requires a feature called VISA (Virtual Instrument Software Architecture). VISA or often also called NI-VISA can use many types of data communications such as GPIB, USB, Serial, and Ethernet [4] . In this project, VISA is used for Serial communication. Figure 4 shows a flowchart that was designed using LabVIEW to run the data acquisition mechanism. This process also involves Global Variables, where it acts as a means of virtual access and filter data through several VIs running simultaneously. This feature is built-in within LabVIEW and only has block diagrams to design with.
The algorithm flow of DAQ in LabVIEW is as shown in figure 4 which includes the data reading, scanning and filtering of unwanted data (ovf, nan), data parsing, filtering out the error messages, and data display on Front Panel. 
III. Experiments and Results
The simulation is carried out using two approaches. The first approach is to check the Figure 6 shows the data processing through indicators in the form of parameters that are processed, starting from raw data to real data. Raw data is in the form of dummy data that has been partially retrieved from serial communication using the VISA feature. As stated in the interface design, the function of LabVIEW above works according to what was planned earlier in the Methodology section. Chronologically, the process order based on Figure 3 and 6, we get the sequence of 3-4-5-2.
B. System Reliability
After checking the work quality of the system, the outputs of the system need to be considered. LabVIEW is run 50 times to see the system's efficiency in data acquisition. The following Table  3 shows the results of data retrieval. The grey-marked data is the data with error occurred in the n-th data format (refer to table 1). For example, position of error 10 means that the error occurs on data format cy or compass data yaxis. In 50 data retrievals, five errors were found. Hence, using the following equation, error possibility can be retrieved. = = 5 50 = 1 10 = 10%
From this system, an error of 10% is obtained and this is still acceptable or tolerated. This error is caused by data that failed to split due to incomplete format according to the format above. This is indicated in the Error Position column, where there is a possibility of data loss between the first variable up to the fifteen, due to the delay of reading or due to serial communication that is sometimes interrupted. Then, the system takes less than 1 second (1000 milliseconds), which is between 100 -900 milliseconds. The following is an average calculation.
=
= 13500 50 = 270
The system works with an average speed of 270 milliseconds and this is fast enough for the reading of a payload rocket instrument in competition.
IV. Conclusion
From the experimental results, it may be concluded that the design of DAQ interface by using dummy data in LabVIEW accordingly works well. Data generated from the Arduino UNO could act as the original data. The process includes the VISA serial communication, data reading, scanning, filtering, and VISA reconfiguration. For future works, error handling needs to be optimized to get less error and more accurate results.
